In December, delegates of the countries that have ratified the UN's climate convention will meet for their 15 th annual meeting (COP15) at Copenhagen. Representatives of international and non-governmental organisations will also attend. COP15 is widely regarded as the crucial turning point or last chance to spring into action, for a number of reasons. It is, for instance, the last opportunity to draw up a new international agreement that could be ratified in time to replace the Kyoto Protocol when it expires in 2012.
Efforts towards a new agreement started at COP13 in Indonesia with the Bali Action Plan (or Bali Road Map), based on the fourth report of the UN's climate panel, the IPCC (Intergovernmental Panel on Climate Change). This report had concluded with unprecedented clarity and urgency that climate change is now a certainty and that human CO 2 emissions are with high probability the primary cause. It gave specific probabilities for a range of possible outcomes.
News focus
Based on this assessment, the participants of COP13 acknowledged the need for urgent action and identified the 2009 meeting as the crucial decision point. They also set up an ad hoc working group to prepare for new international agreements to replace the Kyoto protocol. A model for what could be achieved is the Montreal protocol of the 1980s, which successfully banned the use of ozone-depleting substances and has since then led to an actual reversal of the trend in ozone concentrations.
As the host of the meeting, the Danish government has expressed the strong ambition to make a similar impact on climate change. Official documents state that "the aim of the Danish government is to achieve As countries around the world prepare for the crucial climate change conference in December, China tries to boost its green investment, Germany debates the pros and cons of carbon sequestration, the US debate a groundbreaking energy bill, and the UK counts the cost of mitigating climate change in the developing world. Michael Gross reports.
Climate crunch year
Acknowledged: China is beginning to realise the pollution caused by its coal-fired power plant like this one, cheek by jowl with housing in the city of Suihua in northern China. (Photo: Ashley Cooper/Alamy.) an agreement that both reduces the total quantity of anthropogenic greenhouse gas emissions and is supported by as many countries as possible."
As the world is preparing for this crucial meeting on what is increasingly recognised as the most important problem we face today, the spotlight falls onto the green credentials (or lack thereof) of the countries and governments that have important roles to play in the process.
The US, for instance, have had a poor track record on climate change so far, but Obama's administration, however, is beginning to turn the country's climate policy around and has launched an energy bill, which for the first time sets limits on carbon emissions and introduces cap-and-trade measures in the US. James Hansen, the climate scientist who spoke out often against George Bush, now finds a more favourable regime, but that has not stopped his direct action against the US coal industry.
After heavy debates in which the Republicans tried to brand the measures as a stealth tax, the House of Representatives has passed the bill with a narrow (219:212) majority. Obama's team instantly started the campaign for approval in the Senate, which some observers expect to be even more difficult to find. However, the government hopes to have created sufficient impetus to carry the day when the legislation comes up at the Senate in the autumn.
What may help is the increasing awareness -even in the US -that climate change is a key problem in which the US could take leadership if they chose to embrace it as Obama demonstrated at the G8 summit in Italy last month.
The UK government may be better at setting targets, but there are no actual signs of any efforts that might help to meet the targets. How the UK is going to live up to the renewable energy targets it signed up to is still a mystery, as the UK's only large-scale renewable energy project, the Severn barrage, is under fierce attack from environmentalists (see Curr. Biol. 19, R180-R181). The approval of massive expansion plans for London's Heathrow airport isn't going to bring down the CO 2 emissions either.
Prime Minister Gordon Brown, who only narrowly rescued his political fortunes in the turmoil of this June, managed to divert attention away from the UK's inaction by bringing up the topic of the cost of climate-change mitigation. In a speech at the London Zoo at the end of June, he said: "If we are to achieve an agreement in Copenhagen, I believe we must move the debate from a stand-off over hypothetical figures to active mitigation over real mitigation actions and real contributions."
Under the plan that Brown will discuss with other governments, funding for climate-change mitigation in the developing countries may have to rise to $100 billion per year by the year 2020. Part of that money would come out of carbon-trading schemes. Developing countries would be able to apply for parts of these funds for specific projects. Environmental groups have welcomed his initiative, but warned of relying too much on carbon trading.
By 2020, the UK itself may be struggling with adaptation to a hotter climate. New model calculations released in June predict warmer, drier summers for the UK and milder, wetter winters. The report, presented by environment secretary Hilary Benn, gives three different scenarios with detailed results for the corresponding climate in the 2020s, 2050s, and 2080s. In the worst-case scenario, i.e. if Copenhagen fails and not much is done to curb emissions, the hottest summer days could end up being 12ºC hotter than they are today, turning London into the equivalent of today's Madrid or Rome.
One of the most cherished arguments against green measures in the UK goes along the lines of "Look at China: they open a new, dirty, coal-fired power-plant every day, so whatever we do will be wiped out by that." Recent reports from China suggest, however, that this argument may soon lose its foundation, as the State Council is preparing a large "new energy" program which may dwarf green efforts of all other countries. Estimates of the investment involved range from $200 billion to $600 billion.
China is already a world leader in the production of solar panels and wind turbines. It is also making progress with carbon capture and storage (CCS) technology for its famously dirty power plants, and with the development of electric and hybrid cars. With the extra investment which could match China's military budget, the country could become the leading force in all green technologies and thus also dominate the world markets in this promising field.
Meanwhile, among the countries that have already adopted green technology on a large scale, Germany is making the experience that even measures designed to fight climate change can face fierce opposition from environmentalists and nimbyists. Several energy companies in Germany are planning to introduce CCS technology, removing carbon dioxide from power plant exhausts and storing it below ground in suitable geological formations. Vattenfall is already operating a demonstration plant and a pilot plant with the new technology installed and is hoping to connect these with pipelines to storage sites, while RWE and E.on are looking for suitable storage sites in northern Germany. Angela Merkel's government was hoping to pass a new legislation to secure the legality of such operations in the Bundestag at the end of June, but had to give up the attempt after resistance in both halves of her governing coalition of social democrats (SPD) and Christian democrats (CDU/CSU). After widespread protests near the prospective storage sites in northern Germany, and especially along the North Sea coast, where locals fear the storage sites might scare away the tourists, the parties began to fear punishment in the September general elections and dropped the topic for the time being. As a result, Germany may end up extending the lifetime of nuclear power plants that had already been earmarked for closure.
Responding to this development, climate researcher and co-chair of one of the IPCC working groups Ottmar Edenhofer told the news magazine Der Spiegel: "This is a disaster for the climate. Without the possibility to sequester CO 2 from coal power plants and store it below ground, global climate protection will hardly be possible."
Thus, while some of the less than perfect pupils in climate school have begun to catch up on their homework in preparation for Copenhagen, it appears that there is still a lot of work left to do for all parties to ensure that the meeting comes to the successful conclusion that the world needs.
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As the 2004 Boxing Day tsunami very drastically reminded the world, mangroves can provide coastal areas with natural protection, but on many tropical coasts these intertidal woody plants are losing terrain to the growing tourism industry. By working out strategies for mangrove protection, environmentalists hope to protect both sensitive plant and animal species, along with the human inhabitants of the endangered coastal areas as well.
The international environmental charity Earthwatch has supported mangrove research in Kenya and Sri Lanka for several years, with the objectives not only of understanding the ecology of mangroves but also of raising awareness of their importance among local communities and decision-makers, such as to avert land-use decisions that threaten to decimate existing mangrove forests and lead to coastal erosion and land deterioration.
Research supported by the charity in Kenya by Mark Huxham of Edinburgh Napier University, James Kairo of the Kenya Marine and Fisheries Research Institute and Martin Skov of Bangor University so far has shown that mangrove forests serve as important habitats for many animal species and nurseries for fish, and that, once destroyed by human influence, they can be very slow to regenerate.
In a separate study published this month, US researchers David Luther and Russell Greenberg report that nearly half of the 69 terrestrial vertebrate species depending on mangroves are already threatened by extinction. The IUCN (International Union for Conservation of Nature) has so far only assessed 27 of these species and classified 13 as threatened in their Red List.
Based on the earlier findings of Huxham, Kairo and Skov, Earthwatch has now launched a five-year project on mangrove protection in Kenya with support from the insurance company Aviva.
Mangroves are at the frontline in the fight against the consequences of climate change. Michael Gross reports.
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